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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a hollow polymer 
fine particle comprising a shell of single layer structure, 
having a high porosity by a short process and by a ^ 
simple method. 

SOLUTION: A mixture of (i) a crosslinkable monomer (B) |&|gg 
(or a mixture of the crosslinkable monomer (B) and a f l * 
monofunctional monomer (B')X (ii) an initiator (C) and (iii) j 



a slightly water-soluble solvent (D) having low solubility 
of a polymer obtained from the crosslinkable monomer 
(B) is dispersed in an aqueous solution of a dispersion 
stabilizer (A), and a suspension polymerization is carried 
out to give the hollow polymer fine particle comprising 
the shell of the single layer structure composed of the 
polymer of the crosslinkable monomer or a copolymer of 
the crosslinkable monomer and the monofunctional 
monomer. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The hollow macromolecule particle characterized by having the monolayer structure where are the hollow 
macromolecule particle which consists of shell and a centrum, and shell consists of the polymer of at least one sort of 
cross-linking monomers, a copolymer , or a copolymer of at least one sort of cr oss-linking monomers, and at least one 
sort of monofunctional nature monomers. 

[Claim 2] the inside of the water solution of a distributed stabilizer (A) — (i) ~ at least one sort of cross-linking 
monomer s (B) — Or the mixture of at least one sort of cross-linking monomers (B), and at least one sort of 
monofunctional nature monomers (B') ? (ii) Initiator (C) Reach (iii). As opposed to the polymer obtained from at least 
one sort of cross-linking monomers (B), a copolymer , or the copolymer of at least one sort of cross-linking monomers 
(B), and at least one sort of monofunctional natur e monomers (B*) The manufacture approach of the hollow 
macromolecule particle accor ding to claim 1 char acterized by distributing the mixture which consists of a solvent of 
water poor solubility with low compatibility (D), and performing a suspension polymerization. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In more detail, a bridge is constructed over shell and this inventions ar e a hollow 
macromolecule particle, and a hollow macromolecule particle with large voidage and the thing about the process. 
[0002] 

[Description of the Prior Ait] From the former, miner als particles, such as a calcium carbonate and clay, are added by 
coating agents, such as a coating and a constituent for paper coating, in order to give concealment nature. 
[0003] However, since that weight of these minerals particle is heavy, recently, it r eplaces with this minerals particle 
and a hollow polymer particle has come to be used. Since this hollow polymer particle is hollow, it is lightweight, and 
in order that light may reflect irregularly within this hollow, it excels in optical property, such as concealment nature, a 
whiteness degree, and gloss, and further, since a centrum exists, it also has adiabatic efficiency. 
[0004] Conventionally, two kinds of pr ocesses shown below are known as a manufacturing method of a hollow 
macromolecule particle. One approach is an approach given in JP,6-248012 5 A. The main layer polymer with which this 
approach consists of 20 - 60 % of the weight of a carboxyl group content monomers, and a this and 80 - 40 % of the 
weight [ of copolymerizable comonomers ] copolymer , b) The interlay er polymer which consists of 1 - 12 % of the 
weight of carboxyl group content monomers, and a this and 99 - 88 % of the weight [ of copolymerizable 
comonomer s ] copolymer , And it is the approach of adding a base to the latex containing the polymer particle which 
consists of a surface layer polymer which consists of a polymer of the monomer which does not contain a carboxyl 
group and which has a three-tier ed structure at least, making pH of this latex eight or mor e, adding an acid 
subsequently, and making pH of this latex seven or less. 

[0005] Moreover, other approaches are approaches given in JP,8-20604,A. The process which this approach makes the 
following hydrophilic organic solvent (f) distribute following (a) - (e), and prepares a dispersed system, The water- 
insoluble natur e monomer of the above among (a) - (e) which constitutes the above-mentioned disper sed system (a), 
The process which makes the above-mentioned seed polymer particle (b) absorb the above-mentioned water-insoluble 
nature monomer (a), a water-immiscible organic solvent (c), and an oil solubility polymerization initiator (e) by 
reducing the solubility of a water-immiscible organic solvent (c) and an oil solubility polymerization initiator (e), The 
water-insoluble nature monomer containing the monomer which has two or more :(a) polymerization sexual response 
radicals which are the pr ocesses of the hollow polymer particle char acterized by having the process to which the 
polymerization of the above-mentioned water-insoluble nature monomer (a) is alternatively carried out in the above- 
mentioned seed polymer particle (b), (b) The seed polymer particle which absorbs and swells the dissolution thru/or 
this in the above-mentioned water-insoluble nature monomer (a), (c) The water-immiscible organic solvent which 
makes the dissolution thru/or this swell the polymer and the above-mentioned seed polymer particle (b) which are 
formed from the above-mentioned water-insoluble nature monomer (a), (d) Hydrophilic organic solvent which does not 
dissolve the polymer and the above-mentioned seed polymer particle (b) which dissolve a distributed stabilizer, (e) oil 
solubility polymerization initiator, and the (f) above-mentioned water-insoluble nature monomer (a), and are formed 
from this monomer. 

[0006] In this conventional method, this seed polymer particle (b) is fir st swollen thru/or dissolved by making oil 
solubility polymerization initiators (e), such as water-immiscible organic solvents (c), such as monomers (a), such as a 
divinylbenzene, and toluene, and azobisisobutyronitril, absorb in seed polymer particles (b), such as a polystyrene 
particle, using the so-called dynamic swelling method. 

[0007] Thereby, in order that the above-mentioned water-immiscible organic solvent (c) may dissolve a seed polymer 
particle (b), the drop in which the melt, the above-mentioned monomer (a), water-immiscible organic solvent (c), and 
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oil solubility polymerization initiator (e) of this seed polymer particle (b) were intermingled is obtained. If a 
temperature up is carried out in this condition, since an oil solubility polymerization initiator (e) exists, the monomer in 
the above-mentioned drop (a) carries out a polymerization (seed polymerization), the shell which consists of a 
polymerization coat of a monomer (a) is formed, and the seed polymer (b) which dissolved in the water-immiscible 
or ganic solvent (c) exists in that interior. In this way, if the obtained particle is dried, the water-immiscible organic 
solvent (c) of the cor e section volatilizes, and a seed polymer (b) adheres inside the shell which consists of a 
polymerization coat of a monomer (a), and constitutes the 2nd shell. Consequently, the hollow macromolecule particle 
which has the shell of two-layer structure is obtained. 
[0008] 

[Problem(s) to be Solved by the Invention] The latex which the appr oach of a publication takes at least 3 of the process 
which forms a main layer polymer, the process which forms an interlayer polymer, and the process which forms a 
surface layer polymer processes to as mentioned above at above-mentioned JP,6-248012,A, and contains the polymer 
particle of a thr ee-tiered structure at least pr epares, it is complicated and, in addition, the room of amelioration is still 
lar ger in the point which needs many processes of per forming the process which carries out base processing of this 
latex, and the process which carries out acid treatment. Moreover, although the particle manufactured by this approach 
has obtained the empty capsid which has the husks of a thr ee-tiered structur e with a shell thickness of 30-45nm in the 
example of this official report, it has the trouble that the polymer particle which has the laminated structure of at least 
three or more layers must be prepared first originally. 

[0009] The process which said hydrophilic organic solvent (f) is made to distribute aforementioned (a) - (e), and 
pr epares a dispersed system also in an approach given in above-mentioned JP,8-20604,A on the other hand, 3 of the 
process which makes the seed polymer particle (b) by the dynamic swelling method swell, and the continuing seed 
polymerization process processes are needed, and, moreover, in addition, there is room of amelioration at the point 
which needs various kinds of raw materials and solvents including said seed polymer particle (b). 
[0010] If it is indispensable, for example, a seed polymer (b) and (polystyrene) do not exist in it when using the above- 
mentioned dynamic swelling method, the colloid - and 276th volume (Colloid & Polymer Science) No. 7 (1998) the 
638-642nd page, for example, page [ 638th ] abstr act column, of - polymer Science, especially use of a seed polymer- 
particle (b) can manufacture a hollow macromolecule particle, there is and the purport publication is carried out. [ no ] 
[001 1] Moreover, since the shell has two-layer structur e of the polymerization coat of the above-mentioned monomer 
(a), and the coat of the seed polymer (b) origin formed inside this coat, the synthetic stroke of the hollow 
macromolecule particle obtained by the approach of above-mentioned JP,8-20604,A is also complicated. After 
especially composition compounds a seed polymer beforehand, after mixing with a monomer, it must make it have to 
distribute, and must pass through the phase of performing a polymerization. 
[0012] Moreover, it may be desired for a hollow macromolecule particle to have high voidage. 
[0013] Therefore, shell is monolayer structure and the purpose of this invention is to offer a hollow macromolecule 
particle with large voidage. 

[0014] Moreover, other purposes of this invention are to offer the approach that it is a short process and this hollow 

macromolecule particle can be manufactured by the simple approach. 

[0015] 

[Means for Solving the Problem] this invention persons inquired wholeheartedly that the above-mentioned purpose 
should be attained, and repeated examination from a viewpoint which improves especially the appr oach of above- 
mentioned JP,8-20604,A. Even if it does not use the above-mentioned seed polymer particle (b) made conventionally 
indispensable at the surprising thing, consequently, in the water solution of a distributed stabilizer (A) The mixture 
which consists of a cross-linking monomer (B) (or mixture of a cross-linking monomer (B) and a mono functional 
nature monomer (B')), an initiator (C), and a specific solvent (D) was distributed, and it found out that a hollow 
macromolecule particle can be manufactured at an easy process [ say / presenting a suspension-polymerization 
reaction ]. 

[0016] Furthermore, the hollow macromolecule particle from which this invention persons are obtained by the above- 
mentioned approach is the monolayer structure where the shell consists of a polymerization coat of the above- 
mentioned cr oss-linking monomer (B), or a copolymerization coat of the mixtur e of a cross-linking monomer (B) and a 
monofunctional nature monomer (B'), and found out that voidage was also large. 

[0017] Based on these knowledge, examination is added further, it is completed, and this invention offers the next 
invention. 

[0018] Term 1 Hollow macromolecule particle characterized by having the monolayer structure where are the hollow 
macromolecule particle which consists of shell and a centrum, and shell consists of the polymer of at least one sort of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/19/2006 



JP,2002-080503,A [DETAILED DESCRIPTION] 



Page3 of 9 



cross-linking monomers, a copolymer, or a copolymer of at least one sort of cross-linking monomers, and at least one 
sort of monofunctional nature monomers. 

[0019] Term 2 Hollow macromolecule particle given in the above-mentioned term 1 whose voidage the thickness of 
shell is 0.01-4 micrometers, and is 50 - 80% and whose mean particle diameter is 0.1-30 micrometers. 
[0020] Term 3 The above-mentioned term 1 which shell becomes from 10 - 100 % of the weight of at least one sort of 
cross-linking monomers, and 90 - 0 % of the weight [ of monofunctional nature monomers ] a polymer or a copolymer, 
or hollow macromolecule particle given in 2. 

[0021] Term 4 Hollow macromolecule particle given in either of the above-mentioned terms 1-3 which shell becomes 
from the polymer or copolymer of at least one sort of cross-linking monomers. 

[0022] At least one sort of the polyfunctional monomer in which a term 5 cross-linking monomer has two or more 
polymerization nature duplex association (especially) A divinylbenzene, divinylbiphenyl, divinyl naphthalene, diallyl 
phthalate, It is at least one sort chosen fr om the gr oup which consists of a triaryl SHIANU rate, ethylene glycol 
dimethacrylate, and tetraethylene glycol dimethacrylate. A monofunctional nature monomer A mono-vinyl aromatic 
series monomer, an acrylic monomer, A hollow macromolecule particle given in either of the above-mentioned terms 
1-3 which are at least one sort chosen from the group which consists of a vinyl ester system monomer, a vinyl ether 
system monomer, a monoolefm system monomer, a halogenation olefin system monomer, and a diolefin. 
[0023] term 6 the inside of the water solution of a distributed stabilizer (A) — (i) — at least one sort of cross-linking 
monomers (B) — Or the mixture of at least one sort of cr oss-linking monomer s (B), and at least one sort of 
monofunctional nature monomers (B')> (ii) The polymer or copolymer of an initiator (C) and (iii) at least one sort of 
cross-linking monomers (B), Or the manufacture approach of a hollow macromolecule particle given in the above- 
mentioned term 1 char acterized by distributing the mixtur e which consists of a solvent of water poor solubility with 
low compatibility (D) to the copolymer of at least one sort of cross-linking monomers (B), and at least one sort of 
monofunctional nature monomers (B 1 ), and performing a suspension polymerization. 

[0024] term 7 A solvent (D) has the property in which compatibility is low, to the polymer of at least one sort of cross- 
linking monomers (B), a copolymer, or the copolymer of at least one sort of cross-linking monomers (B), and at least 
one sort of monofunctional nature monomer s (B 1 ). A solvent (D) and Mizuma's boundary tension (gammaX), In the 
relation between the polymer adsorption front face which presents a suspension polymerization with the solution which 
comes to dissolve the mixtur e of the solution which comes to dissolve a cross-linking monomer (B) in a solvent (D) or 
a cross-linking monomer (B), and a monofunctional nature monomer (B') in a solvent (D), and is obtained, and 
Mizuma's boundary tension (gammaP) (mN/m) The manufacture approach given in the above-mentioned term 6 which 
is the solvent with which conditions like gamma X>=gamma P are satisfied. 

[0025] Term 8 A distributed stabilizer (A) is a giant-molecule distribution stabilizer (especially polyvinyl alcohol). At 
least one sort of the polyfunctional monomer in which a cross-linking monomer (B) has two or more polymerization 
nature duplex association (especially) A divinylbenzene, divinylbiphenyl, divinyl naphthalene, diallyl phthalate, It is at 
least one sort chosen fr om the group which consists of a triaryl SHIANU rate, ethylene glycol dimethacrylate, and 
tetraethylene glycol dimethacrylate. A monofunctional nature monomer (B f ) A mono-vinyl aromatic series monomer, 
an acrylic monomer, A vinyl ester system monomer, a vinyl ether system monomer, a monoolefm system monomer, It 
is at least one sort chosen from the group which consists of a halogenation olefin system monomer and a diolefin. An 
initiator (C) is meltable to a monomer. Azobisisobutyronitril, Cumene hydroperoxide, tert butylhydroperoxide, dicumyl 
peroxide, [ whether they are at least one sort of initiators chosen from G t-butyl peroxide, a benzoyl peroxide, laur oyl 
peroxide, etc., and ] Or the above-mentioned term 6 characterized by being a photopolymerization initiator and a 
solvent (D) being saturated hydrocarbon of carbon numbers 8-18 (especially 12-18) or the manufacture approach given 
in 7. 
[0026] 

[Embodiment of the Invention] Hereafter, first, the manufacturing method of this invention is explained and, 
subsequently the hollow macr omolecule particle of this invention is explained. 

[0027] the manufacturing method of manufacturing method this invention of the hollow macromolecule particle of this 
invention — above — the inside of the water solution of a distributed stabilizer (A) — (i) — at least one sort of cross- 
linking monomers (B) ~ Or the mixture of at least one sort of cross-linking monomers (B), and at least one sort of 
monofunctional nature monomers (B'), (ii) As opposed to the polymer of an initiator (C) and (iii) at least one sort of 
cross-linking monomers (B), a copolymer, or the copolymer of at least one sort of cross-linking monomers (B), and at 
least one sort of monofunctional natur e monomers (B r ) The mixture which consists of a solvent of water poor solubility 
with low compatibility (D) is distributed, and the manufacture approach of the hollow macromolecule particle 
char acterized by performing a suspension-polymerization reaction is offered. 
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[0028] The distributed stabilizer (A) used by distributed stabilizer (A) this invention The above-mentioned cross- 
linking monomer (B) (or mixture of a cross-linking monomer (B) and a monofunctional nature monomer (B')) ? What 
has the operation with which it is made not united [ the drop which distributed and formed underwater the mixture 
which consists of an initiator (C) and a solvent (D) ] can use it from the large range. For example, polyvinyl alcohol, 
methyl cellulose, ethyl cellulose, Macromolecule distribution stabilizers, such as polyacrylic acid, poly acrylic imide, 
polyethylene oxide, and the Pori (hydro oxy-stearin acid-g-methyl-methacrylate-co-methacrylic acid) copolymer, the 
Nonion system surfactant, an anion system surfactant, an amphoteric surface active agent, etc. are mentioned. Also in 
this, macromolecule distribution stabilizers, such as polyvinyl alcohol, are desirable. 

[0029] Generally the amount of these distribution stabilizer (A) used is the mixture of** cross-linking monomer (B) or 
a cross-linking monomer (B), and a monofunctional nature monomer (B ? ), although it can choose from the large range. 
It is desirable 0.001 - 1 weight section and to consider as the 0.01 - 0.1 weight section especially to a total of one 
weight section of a + ** (initiator C) + ** solvent (D). 

[0030] Moreover, what is necessary is just to choose the concentration of a distributed stabilizer (A) suitably in the 
water solution of a distributed stabilizer (A), so that it may become the concentr ation with which the above-mentioned 
drop is not united. Generally, as for especially the concentration of a distributed stabilizer water solution, it is desirable 
to adjust to 0.1 - 0.5% of the weight of the range 0.001 to 10% of the weight. 

[0031] As a cross-linking monomer (B) and a monofunctional nature monomer (B f ) cross-linking monomer (B), a 
polymerization sexual response radical, especially the polyfunctional monomer which has two or more (especially 2-4 
pieces) polymerization nature duplex association can be illustrated, for example, a divinylbenzene, divinylbiphenyl, 
divinyl naphthalene, diallyl phthalate, a triaryl SHIANU rate, ethylene glycol dimethacrylate, and tetraethylene glycol 
dimethacrylate are mentioned. These are independent, or can mix and use two or more sorts. 

[0032] Moreover, a cross-linking monomer (B) is the range which does not check the effectiveness of this invention, 
and may use together with the monofunctional nature monomer (B') which has one polymerization sexual response 
radical. As this monofunctional nature monomer (B 1 ), a mono-vinyl aromatic series monomer, an acrylic monomer, a 
vinyl ester system monomer, a vinyl ether system monomer, a monoolefm system monomer, a halogenation olefin 
system monomer, a diolefin, etc. are mentioned, for example. These are independent, or can mix and use two or more 
sorts. 

[0033] As the above-mentioned mono-vinyl aromatic series monomer, the mono-vinyl aromatic hydrocarbon expressed 
with the following general formula (1), the vinyl biphenyl which may be permuted by the low-grade alkyl group, the 
vinyl naphthalene which may be permuted by the low-grade alkyl group are mentioned. 
[0034] 
[Formula 1] 




[0035] [— Rl is a hydrogen atom, a low-grade alkyl group, or a halogen atom among a formula, and R2 shows a 
hydrogen atom, low-grade alkyl group, and halogen atom, a -S03Na radical, a lower alkoxy group, the amino group, or 
a carboxyl group.] 

In the above-mentioned general formula (1), Rl has a hydrogen atom, a methyl group, or a desirable chlorine atom, 
and, as for R2, it is desirable that they are a hydrogen atom, a chlorine atom, a methyl group, or a -S03Na radical. 
[0036] As an example of the mono-vinyl aromatic hydrocarbon shown by the above-mentioned general formula (1), 
styrene, alpha methyl styrene, vinyltoluene, alpha-chloro styrene, o-chloro styrene, m-chloro styrene, p-chloro styrene, 
styrene sulfonic-acid sodium, etc. are raised. Furthermore, the vinyl naphthalene permuted by low-grade alkyl groups, 
such as a vinyl biphenyl permuted by low-grade alkyl groups, such as a vinyl biphenyl, a methyl group, and an ethyl 
group, vinyl naphthalene, a methyl group, and an ethyl group, as the vinyl biphenyl which may be permuted by the 
low-grade alkyl group, and vinyl naphthalene which may be permuted by the low-grade alkyl group can be illustrated, 
these mono- vinyl aromatic series monomer is independent — it is — two or more kinds can be used together . 
[0037] Moreover, as the above-mentioned acrylic monomer, the acrylic monomer expressed with the following general 
formula (2) is mentioned. 
[0038] 
[Formula 2] 
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R 3 
I 

CH 2 =C-CO-0-R 4 (2) 

[0039] [— R3 shows a hydrogen atom or a low-grade alkyl group among a formula, and R4 shows a hydrogen atom, the 
alkyl group of carbon numbers 1-12, a phenyl group, the hydroxyalkyl r adical of carbon numbers 1-6, a low-grade 
amino alkyl group, or a JI (C1-C4 alkyl) amino-(Cl-C4) alkyl group.] 

In a general formula (2), as for R3, it is desirable that they are a hydrogen atom or a methyl group, and R4 has a 
hydrogen atom, the alkyl group of carbon numbers 1-8, a phenyl group, a low-grade hydroxyalkyl radical, and a 
desirable low-grade amino alkyl group. 

[0040] As an example of the above-mentioned acrylic monomer, acrylic-acid, methacrylic-acid, methyl- acrylate, ethyl - 
acrylate, butyl acrylate, acrylic-acid 2-ethyl EKISHIRU, acrylic-acid cyclohexyl, acrylic-acid phenyl, methyl- 
methacrylate, methacrylic-acid hexyl, 2-ethylhexyl methacrylate, acrylic-acid beta-hydroxyethyl, acrylic-acid gamma- 
hydroxy butyl, acrylic-acid delta-hydroxy butyl, methacrylic-acid beta-hydroxyethyl, acrylic-acid gamma-aminopropyl, 
acrylic-acid gamma-N, and N-diethylamino propyl etc. is mentioned. 

[0041] As the above-mentioned vinyl ester system monomer, what is expressed with the following general formula (3) 

is mentioned. 

[0042] 

e formula 3] 
H2 = CH 

I D s (3) 

°f R 

o 



[0043] [— R5 shows a hydrogen atom or a low-grade alkyl group among a formula.] 

As an example of the above-mentioned vinyl ester system monomer, formic-acid vinyl, vinyl acetate, propionic-acid 
vinyl, etc. are mentioned. 

[0044] As the above-mentioned vinyl ether system monomer, the vinyl ether system monomer expressed with the 
following general formula (4) is mentioned. 
[0045] 
[Formula 4] 

CH 2 =CH (4) 
O-R 6 

[0046] [R6 show the alkyl group, phenyl group, or cyclohexyl radical of carbon numbers 1-12.] 

As an example of the above-mentioned vinyl ether system monomer, vinyl methyl ether, vinyl ethyl ether, vinyl n-butyl \ 
ether, vinyl phenyl ether, the vinyl cyclohexyl ether, etc. are mentioned. 

[0047] As the above-mentioned monoolefin system monomer, what is expressed with the following general formula (5) 
is mentioned. 
[0048] 
[Formula 5] 
R 7 

CH 2 =C-R 8 (5) 

[0049] [— even if R7 and R8 are a hydrogen atom or a low-grade alkyl group among a formula and it differs, 
respectively — being the same .] 

As an example of the above-mentioned monoolefin system monomer, ethylene, a pr opylene, butene-1, a pentene -1, 
and 4-methyl pentene- 1 grade are mentioned. 

[0050] As the above-mentioned halogenation olefin system monomer, a vinyl chloride and a vinylidene chloride can be 
raised, for example. 

[0051] Furthermore, the butadiene and isoprene which are diolefins, a chloroprene, etc. can be included in a 
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monofunctional nature monomer. 

[0052] And as suitable combination of the above-mentioned cross-linking monomer (B) and other monofunctional 
nature monomers (B') ? the combination of a divinylbenzene is mentioned as a cross-linking monomer (B) as a 
monofunctional nature monomer (B 1 ) with styrene independence, acrylic ester independence, methacrylic ester 
independence, styrene, acrylic ester and styrene, methacrylic ester and acrylic ester, methacrylic ester, styrene and 
acrylic ester, and methacrylic ester . 

[0053] When using together the above-mentioned monofunctional nature monomer (B'), as for especially a cross- 
linking monomer (B), i.e., the content rate of a polyfunctional monomer of having two or more polymerization nature 
functional groups, it is desirable that a cr oss-linking monomer (B) is 30 % of the weight or more 10% of the weight or 
mor e to the total quantity of a monofunctional nature monomer (B 1 ) and a cross-linking monomer (B). 
[0054] the shell which is made to cany out the polymerization of these monomers, and is obtained — the above — even 
if few — one sort of cross-linking (monomer B) 10-100 % of the weight - especially - 30 - 100 % of the weight, and 
the above — even if few, it consists of the polymers or copolymer s which consist of 70 - 0 % of the weight especially 
90 - 0 % of the weight (B') of one sort of monofunctional nature monomers. 

[0055] Although the amount of the above-mentioned cross-linking monomer (B) used or the amount of the mixture 
used of a cross-linking monomer (B) and the above-mentioned monofunctional natur e monomer (B*) can be suitably 
chosen according to the particle diameter of the hollow macromolecule particle made into the purpose, the thickness of 
shell, etc., generally it is desirable 0.1-2 weight section and to consider as 0.5 - 1 weight section especially to the said 
(solvent D) 1 weight section. 

[0056] In the above-mentioned drop, the initiator (C) used by initiator (C) this invention makes the polymerization of 
the mixture of a cross-linking monomer (B) or a cross-linking monomer (B), and the above-mentioned monofunctional 
nature monomer (B*) start, and an oil solubility polymerization initiator can use it widely. For example, a meltable thing 
is mentioned to monomers, such as peroxides, such as azo compounds, such as azobisisobutyronitril which is a radical 
polymerization initiator, and cumene hydroperoxide, tert butylhydroperoxide, dicumyl peroxide, G t-butyl peroxide, a 
benzoyl peroxide, lauroyl peroxide. Moreover, the photopolymerization initiator which carries out polymerization 
initiation by light, such as ultraviolet rays, may be used. As such a photopolymerization initiator, if it is oil solubility, 
especially, it will not be restricted and what is used from the former will be mentioned. 

[0057] It is desirable the 0.005 - 0.1 weight section and to make especially the amount of the above-mentioned initiator 
(C) used into the 0.01 - 0.05 weight section to the cross-linking (monomer B) 1 weight section or the mixture 1 weight 
section of a cross-linking monomer (B) and a monofunctional nature monomer (B ! ). 

[0058] Although the solvent (D) used by solvent (D) this invention dissolves the mixture of the above-mentioned cross- 
linking monomer (B) or a cross-linking monomer (B), and a monofunctional nature monomer (B*), and a 
polymerization initiator (C) The compatibility over the polymer obtained from at least one sort of cross-linking 
monomers (B), a copolymer, or the copolymer of at least one sort of cross-linking monomers (B) and at least one sort 
of monofunctional nature monomers (B 1 ) is low. If the phase separation of these polymers or a copolymer is promoted 
and formation of the polymerization coat of a cross-linking monomer (B) or the polymerization coat of the mixture of a 
cross-linking monomer (B) and a monofunctional nature monomer (B') is not barr ed, various kinds of organic solvents 
can be used. 

[0059] As the above-mentioned solvent (D), the saturated hydrocarbon of carbon numbers 8-18, especially carbon 
numbers 12-18 can be illustrated, for example. As a desirable solvent (D), hexadecane is mentioned especially. 
[0060] In this invention, it is not limited to the above-mentioned hydrocarbons as the above-mentioned solvent (D). 
Compatibility has a low property to the polymer of at least one sort of cross-linking monomers (B), a copolymer, or the 
copolymer of at least one sort of cross-linking monomers (B), and at least one sort of monofunctional nature monomers 
(B'). And a solvent (D) and Mizuma's boundary tension (gammaX), A cross-linking monomer (B) is dissolved in a 
solvent (D) under the conditions of this invention manufacture approach. In the r elation between the polymer 
adsorption front face which presents a suspension polymerization with the solution which comes to dissolve the 
mixture of the becoming solution or a cross-linking monomer (B), and a monofunctional nature monomer (B') in a 
solvent (D), and is obtained, and Mizuma's boundary tension (gammaP) (mN/m) The solvent with which conditions 
like gamma X>=gamma P are satisfied can use it widely. 

[0061] Although the amount of the above-mentioned solvent (D) used can be suitably chosen fr om the lar ge r ange, 
generally it is desirable 1-5 weight section and to consider as 1 - 2 weight section especially to the monomer (namely, 
mixture of cross-linking monomer (B) or cross-linking monomer (B), and monofunctional nature monomer (B')) 1 
weight section. 

[0062] At distributed process this invention, it is a cross-linking monomer (B) (or mixtur e of a cross-linking monomer 
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(B) and said mono functional nature monomer (B')) in the water solution of the above-mentioned distributed stabilizer 

(A) . The mixture which contains an initiator (C) and said solvent (D) at said operating rate is distributed, and a 
suspension polymerization is performed. 

[0063] As for the mixture of a cross-linking monomer (B) (or mixture of a cross-linking monomer (B) and said 
monofunctional nature monomer (B')), an initiator (C), and said solvent (D), it is desirable that it is a homogeneity 
solution, and it is formed by mixing these 3 component. What is necessary is for there to be especially no limitation as 
temperature at the time of mixing, for example, just to mix at about 0-30 degr ees C. 

[0064] In this way, subsequently the obtained cross-linking monomer (B) (or mixture of a cross-linking monomer (B) 
and said monofunctional nature monomer (B')), an initiator (C), and the homogeneity solution of said solvent (D) are 
distributed in the water solution of the above-mentioned distributed stabilizer (A). 

[0065] Although it is desirable to use it in per water-solution 100 weight section of a distributed stabilizer (A), 1-50 
weight section, and an amount that serves as 3 - 20 weight section especially as for this homogeneity solution, it is not 
limited to especially this range. 

[0066] The approach that the distributed approaches by mechanical shearing force, such as a homogenizer and the film 
emulsifying method, etc. are well-known as the distributed approach can adopt many things. Although the temperature V 
conditions in the case of distribution are not limited if they are below temperature that influences decomposition of a 
beginning-of-using agent, it is usually especially desirable below near a room temperature that it is about 0-30 degrees 
C. 

[0067] With the above-mentioned distributed approach, it is a cross-linking monomer (B) (or mixture of a cross-linking 
monomer (B) and said monofunctional nature monomer (B 1 )). The magnitude of the drop in which an initiator (C) and 
the homogeneity solution of said solvent (D) are distr ibuted and formed becomes that in which the drop of the particle 
diameter from which versatility differs not mono dispersion but generally was intermingled. Therefore, it has the 
particle diameter from which the hollow macromolecule particle finally obtained also differs. 

[0068] On the other hand, by choosing the distributed approach, magnitude of a drop can be made into homogeneity 
and a mono dispersion drop can also be obtained. The approach of producing the mono dispersion drop by the film 
emulsifying method for having used porous glass (SPG) as an approach of obtaining such a mono disper sion drop, for 
example can be mentioned. When such particle diameter prepares the mono dispersion drop which was equal to 
homogeneity, the hollow macromolecule particle finally obtained also serves as mono dispersion to which particle 
diameter was equal to homogeneity. 

[0069] In any case, although what is necessary is just to determine the mean particle diameter of the above-mentioned 
drop suitably according to the mean particle diameter of the hollow macromolecule particle considered as a request, it 
is desirable to be referred to as 0.5-10 micrometers especially generally 0.1-30 micrometers. 

[0070] What is necessary is just to heat, agitating this water solution, in order to present a suspension polymerization 
with the water solution of a distributed stabilizer (A) with which the homogeneous mixture of the cross-linking 
monomer (B) (or mixture of a cross-linking monomer (B) and said monofunctional nature monomer (B')) obtained by 
carrying out suspension-polymerization ****, an initiator (C), and said solvent (D) was distributed. 
[0071] As whenever [ stoving temperature ], in a cross-linking monomer (B) (or mixture of a cross-linking monomer 

(B) and said monofunctional natur e monomer (B 1 )), an initiator (C), and the drop of the homogeneous mixtur e of said 
solvent (D) Although it will not be limited especially if a cross-linking monomer (B) (or mixture of a cross-linking 
monomer (B) and said monofunctional natur e monomer (B f )) is the temperature which is sufficient for polymerization 
initiation being carried out by the initiator (C), especially generally 50-70 degrees C is desirable 30-90 degrees C. 
[0072] A suspension polymerization is performed until a desired hollow macromolecule particle is obtained. Although f 
the time amount which a suspension polymerization takes is changed according to the class of the cross-linking 
monomer (B) (or mixture of a cross-linking monomer (B) and said monofunctional nature monomer (B')) to be used, an 
initiator (C), and said solvent (D) etc., generally it is about 3 - 24 hours. 

[0073] Moreover, it is desirable to carry out under inert gas ambient atmospheres, such as nitrogen gas and an argon, on 
the occasion of a suspension polymerization. 

[0074] In this way, by performing a suspension polymerization, it is a cross-linking monomer (B) (or mixture of a 
cross-linking monomer (B) and said monofunctional nature monomer (B')). In an initiator (C) and the drop of the 
homogeneous mixture of said solvent (D), a cross-linking monomer (B) (or mixture of a cross-linking monomer (B) 
and said monofunctional nature monomer (B')) carries out a polymerization. The shell which phase separation is 
promoted by existence of a solvent (D), consequently the polymer of the obtained cross-linking monomer (B) (or 
mixture of a cross-linking monomer (B) and said monofunctional nature monomer (B')) becomes from the shell of 
monolayer structure, i.e., the polymer of a cross-linking monomer (B), (or copolymer of a cross-linking monomer (B) 
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and said mono functional nature monomer (B')) is formed. On the other hand, a solvent (D) will be in the condition that 
endocyst was carried out at the core section. 

[0075] Thus, after using the obtained hollow giant-molecule particle with dispersion liquid (suspension), and filtering it 
and rinsing it if needed, it is the gestalt of fine particles and various applications can be presented with it. Furthermore, 
various applications can also be presented with the gestalt which removed the solvent (D) which exists in a centrum by 
approach [ of drying the hollow polymer particle of the gestalt of suspension or fine particles under the temperature of 
20-300 degrees C, and conditions with a pressure of about l-100000Pa ], natural evaporation, and reduced pressure 
processing etc. 

[0076] In addition, in this invention, the hollow of a hollow macromolecule particle is the meaning included not only 
when air exists in a centrum, but when the above-mentioned solvent (D) etc. exists in the centrum. This is because it 
has the concealment nature grant effectiveness and the glossy grant effectiveness as a polymer pigment, even if a 
solvent etc. exists in a centrum. 

[0077] The hollow macromolecule particle obtained by the approach of hollow macromolecule particle this invention 
of this invention is the monolayer structur e where that shell consists of a polymer (or copolymer of a cross-linking 
monomer (B) and said mono functional nature monomer (B')) of a parenchyma top cross-linking monomer (B) like 
previous statement, and the hollow macromolecule particles of the three-tiered structure obtained by said conventional 
method or two-layer structure differ greatly in this point. 

[0078] the polymer which constitutes shell — the above — even if few ~ one sort of cross-linking (monomer B) 10-100 
% of the weight — especially — 30 - 100 % of the weight, and the above — even if few, it is [ 90 - 0 % of the weight (B') 
of one sort of mono functional nature monomers ] desirable that it is the polymer or copolymer which consists of 70 - 0 
% of the weight especially, moreover, the polymer which constitutes shell ~ the above ~ even if few, you may be the 
polymer or copolymer of one sort of cross-linking monomers (B). 

[0079] In this invention, although based on the amount of the cross-linking monomer (B) used etc., generally shell is 
firm and it has the description that voidage is lar ge. Typically, 0.01-4 micrometers especially of thickness of the shell 
of the hollow macromolecule particle of this invention are 0.05-1 micrometer . Moreover, especially voidage is 60 - 
70% 50 to 80%. 

[0080] Here, in this specification, "voidage" is computed according to the following formula. 

[0081] Voidage (%) =(rh/rp) 3x100 (rh is the radius (1/2 of the outer diameter of shell) of an empty capsid among a 
formula, and rp is a radius for a centrum (1/2 of the bore of shell).) 

Moreover, although the particle diameter of the hollow macromolecule particle of this invention can be adjusted by 
changing the magnitude of said drop, as for especially the mean particle diameter of the hollow macromolecule particle 
of this invention, generally, it is desirable that there are 0.1-30 micrometers in the range of 0.5-10 micrometers. The 
particle diameter of the hollow macromolecule particle in this case is particle diameter at the time of measuring with an 
electron microscope or an optical microscope. 

[0082] Moreover, if the mono dispersion drop to which particle diameter gathered before said suspension 
polymerization is adjusted like previous statement, the hollow macromolecule particle of this invention obtained will 
also serve as mono dispersion to which particle diameter was equal. 
[0083] 

[Effect of the Invention] The hollow macromolecule particle of this invention can be used as microcapsule support as 
organic white pigments as a polymer pigment added in the coating agent of paper. 

[0084] Since [ that particle size is large and ] especially the hollow macromolecule particle of this invention has large 
voidage, it becomes possible [ being able to contain much air in that centrum, consequently also giving properties, such 
as adiathermic and insulation ]. 

[0085] Furthermore, since voidage is large and the coat of the hollow polymer particle obtained by this invention is 
thin, it also has the function to diffuse the low-molecular-weight matter from the interior of a particle to the exterior. 
Therefore, the hollow polymer particle obtained by this invention can also be used as a drug delivery system and a 
microcapsule which enclosed perfume etc. 

[0086] Moreover, since the process of this invention does not need alkali treatment etc., the hollow polymer particle 
obtained is excellent also in properties, such as alkali resistance. 

[0087] Furthermore, the pr ocess of the hollow polymer particle of this invention does not need a special facility or 
equipment, but can perform them easily by low cost, and becomes possible [ offering the hollow macromolecule 
particle of high performance simple ]. 
[0088] 

[Example] Below, an example and the example of a comparison are hung up and this invention is explained in more 
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detail. It is for making an under standing of this invention easy, and these examples do not limit this invention and 
various modification is possible for them. 

[0089] 15g of water solutions which were dissolved in water and obtained polyvinyl alcohol (polymerization-degree 
1700, whenever [ saponification ] 88%) 50mg as an example 1(a) distribution stabilizer (A) was made to suspend the 
solution which carries out 5mg of benzoyl peroxides as divinylbenzene 250mg and an initiator (C), and comes to cany 
out homogeneity mixing of the hexadecane 250mg as a solvent (D) as a cross-linking monomer (B). 
[0090] The approach of suspension was performed under the conditions under agitating speed lOOOrpm and a room 
temperature, using a homogenizer as equipment. The drop of the obtained suspension was that whose mean particle 
diameter is about 10 micrometers. 

[0091] (b) Subsequently, under nitrogen-gas-atmosphere mind, agitating, at 70 degrees C, it heated and the suspension 
polymerization of the suspension was carried out for 24 hour s. 

[0092] When microscope observation of the obtained disper sion liquid was carried out, the hollow macromolecule 
particle of the shape of a r eal ball with a mean particle diameter of about 10 micrometers was obtained. The endocyst of 
the hexadecane was carried out to the core section. The thickness of shell was about 1 micrometer and voidage was 
about 60%. In this way, the microphotography of the obtained hollow macromolecule particle is shown in drawing 1 . 
[0093] (c) By filtering the disper sion liquid obtained above using a filter paper , isolating a hollow macromolecule 
particle, and drying under the temperatur e of about 70 degrees C, and conditions with a pressur e of about lOOOOOPa 
(under an atmospheric pr essure), the hexadecane of the cor e section evapor ated and the macromolecule particle of the 
hollow which connoted air inside was obtained. 

[0094] When microscope observation of the obtained hollow macr omolecule particle was carried out, the hollow 
macromolecule particle of the shape of a real ball with a mean particle diameter of about 10 micrometers was obtained. 
The endocyst of the air was carried out to the core section. The thickness of shell was about 1 micrometer. Voidage was 
about 60%. 

[0095] In 15g of water solutions which were dissolved in water and obtained polyvinyl alcohol (polymerization-degree 
1700, whenever [ saponification ] 88%) 50mg as an example 2(a) distribution stabilizer (A), as mixture of a cross- 
linking monomer (B) and a mono functional nature monomer (B 1 ) 51.7 % of the weight of divinylbiphenyl, 23.6 % of 
the weight of ethyl vinyl biphenyls, 6.2 % of the weight of methylvinyl biphenyls, and 5.8 % of the weight of vinyl 
biphenyls ~ and — in addition to this — a non-polymerization nature component (a diethyl biphenyl — ) The solution 
which carries out 5mg of benzoyl peroxides as 250mg of mixtur e which consists of 12.7 % of the weight and initiators 
(C), such as an ethyl biphenyl, and comes to carry out homogeneity mixing of the hexadecane 250mg as a solvent (D) 
was made to suspend. 

[0096] The approach of suspension was performed under the conditions under agitating speed lOOOrpm and a room 
temperature, using a homogenizer as equipment. The drop of the obtained suspension was that whose mean particle 
diameter is about 10 micrometers. 

[0097] (b) Subsequently, under nitrogen-gas-atmosphere mind, agitating, at 70 degrees C, it heated and the suspension 
polymerization of the suspension was carried out for 24 hours. 

[0098] When microscope obser vation of the obtained disper sion liquid was carried out, the hollow macromolecule 
particle of the shape of a real ball with a mean particle diameter of about 10 micrometers was obtained. The endocyst of 
the hexadecane was carried out to the core section. The thickness of shell was about 1 micrometer and voidage was 
about 60%. In this way, the microphotography of the obtained hollow macromolecule particle is shown in drawing 2 . 
[0099] (c) By filtering the dispersion liquid obtained above using a filter paper, isolating a hollow macromolecule 
particle, and drying under the temperature of about 70 degrees C, and conditions with a pressure of about lOOOOOPa 
(under an atmospheric pressur e), the hexadecane of the core section evaporated and the macromolecule particle of the 
hollow which connoted air inside was obtained. 

[0100] When microscope observation of the obtained hollow macr omolecule particle was carried out, the hollow 
macr omolecule particle of the shape of a real ball with a mean particle diameter of about 10 micrometers was obtained. 
The endocyst of the air was carried out to the core section. The thickness of shell was about 1 micrometer. Voidage was 
about 60%. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Dr awings] 

[Drawing 1] Drawing 1 is a drawing substitution photograph (microphotography) in which the particulate structure of 
the hollow macromolecule particle of this invention manufactured in the example 1 is shown. 

[Drawin g.!] Drawing 2 is a drawing substitution photograph (microphotography) in which the particulate structure of 
the hollow macromolecule particle of this invention manufactured in the example 2 is shown. 
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[Drawing 2] 
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